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issues	 related	 to	 security	or	architectural	barriers.	Make	explorable	 these	areas	 is	
one	of	the	sensible	topics	in	the	cultural	debate	about	the	enhancing	of	the	visiting	
experience.	 The	 paper	 describes	 the	 design	 of	 a	 roboethics	 activity	 conceived	 in	
codesign	 with	 museum	 stakeholders	 (Museum	 Guides,	 Museum	 Curators,	
Telecommunication	 Experts,	 Designers	 and	 Final	 Users)	 with	 the	 purpose	 to	 face	





visitors	 and	 also	on	 the	 capacity	 of	 the	 robot	 to	 been	used	 as	 a	 platform	 for	 the	
digital	storytelling.	
The	 whole	 experience	 it	 has	 been	 designed	 and	 tested	 with	 the	 support	 of	 high	
school	students.		
	
















museum	 identity:	 location,	 environment,	 communication,	 and,	 recently,	 inclusive	 services	
for	supporting	the	visit	(Vitale,	2013).	
All	 those	 elements	 together	 allow	 the	 fruition	of	 the	museum	exposition	 emotionally	 and	
with	participation,	perceiving	the	value	of	the	whole	as	the	prevailing	summary	of	the	single	
element,	 living	the	museum	as	an	experience.	For	sure	we	know	that	today,	the	visit	as	an	
experience	 is	 one	 of	 the	 purposes	 that	 museums	 look	 for	 to	 grown	 in	 competitivity	 in	
respect	of	the	decrease	of	economic	resources	intended	for	this	industrial	field.	As	we	know	
to	overcome	this	issue,	it	occurs	to	help	the	museum	area	of	research	with	others	expertise	
such	 as	 cognitive	 science,	 communications	 skills,	 technology	 integration	 and	 design	
strategies.	 Those	 competencies	must	 support	 the	museum	curators	 in	 the	planning	of	 the	






• Interact:	creating	opportunities	for	the	public	to	 interact,	directly	or	 indirectly,	with	
the	museum	exposition.	
• Diversify:	 creating	 itineraries	 visitors	 tailored,	 according	 to	 the	 time	 available	 or	
topics	of	interest.	
Those	aims	has	to	be	supported	with	strategies	to	be	effective	for	the	visitors:		




• Playing:	 introducing	 the	 ludic	 dimension	 of	 the	 gaming	 as	 access	 key	 for	 cultural	
information	
The	 tools	 today	available	 for	operating	with	 those	 strategies	 are	of	 differents	nature,	 and	
they	could	be	used	in	an	integrated	way:	
• Sensorial:	based	on	the	senses	
• Analogs:	 a	whole	of	 solutions	not	only	with	a	 functional	purpose	but	also	used	 for	
communicating	the	environment,	such	as	lights,	sounds,	movies,	graphics		
• Digitals:	 a	 very	 broad	 category	 which	 includes	 virtual	 reality,	 augmented	 reality,	
interactive	media,	and	phygital	applications.	











main	 issues	which	 influence	the	attraction	of	visitors	 to	this	museum	site	are	on	one	side,	
the	market	 competition	with	 16	 others	 adjacent	museum	 site	 consisting	 in	 the	 Piedmont	
Royal	Residences	cultural	heritage.	On	the	other	hand,	despite	the	richness	of	this	heritage,	
it	 was	 estimated	 that	 around	 the	 60%	 of	 the	 castle	 is	 not	 accessible	 for	 visitors,	 mainly	
because	of	 the	 state	of	 conservation,	 fragility	or	problems	of	 logistic	management.	By	 the	
roboethics	 design	 strategy	 (Veruggio,	 2006)	 since	 the	 beginning	 of	 the	 project	 all	 the	
differents	 stakeholders	 (Museum	 Guides,	 Museum	 Curators,	 Telecommunication	 Experts,	
Designers	and	Final	Users)	has	been	involved	in	the	decision-making	strategy	with	the	scope	
to	achieve	a	shared	and	innovative	solution.	







Nowadays,	 the	 technological	 application	 experience	 in	 the	 museum	 field	 is	 several	 and	
forecast	several	categories	of	devices	(i.e.	tablet,	Vr	glasses,	interactive	projections)	(Grinter	
et	al.,	2002).	The	effectiveness	of	these	requests	derives	from	the	synthesis	of	three	factors:	
narrative,	 interaction,	 and	 context	 (Martignano,	 2015).	 The	 narrative	 fulfills	 the	 function	
which	regards	 the	scientific	knowledge	 (Dahlstrom,	2014).	 In	 fact,	 the	narrative	act	on	the	
user	elaboration	process,	interpretative	process	and	also	on	the	comprehension	and	recall	of	
facts.	With	a	good	narrative	skill	is	possible	to	manage	a	pass	event	giving	it	a	shape	with	the	
scope	 of	 make	 it	 easily	 describable	 and	 communicable.	 In	 the	 digital	 area	 of	 interest,	
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interaction	 is	 the	 discipline	 which	 study	 methods	 and	 strategies	 for	 design	 usable	 and	





make	 a	 reflection	 about	 robotics.	 For	 the	 last	 two	 decades	 approximately	 the	 museum	
robotic	 experiments	 have	 succeeded	 getting	 contradictory	 results.	 The	 limits	 of	 those	
applications	are	of	different	nature;	there	are	some	issues	related	technology	performance,	
or	 rather	 the	 used	 robot	 since	 now	 for	 the	 museum	 purpose	 present	 technological	
shortcomings	that	impact	on	performance	and	on	the	experience	of	visiting	(often	they	have	






first	 robotics	 framework	prototype.	Which	 it	 has	 been	used	 for	 doing	 feasibility,	 usability,	
and	perceptive	test	and	for	verify	the	criticalities	of	the	project.		
The	 development	 of	 the	 robotics	 prototype	 has	 provided	 the	 involvement	 of	





it	 is	 based	 on	 the	 interactive	 dialogue	 between	 all	 the	 stakeholders.	 In	 this	 sense,	 the	





















• Reflective:	 activities	 that	 support	 reflection	 and	 introspection	 help	 the	 user	 to	
express	 thoughts	which	 are	 fixed	 in	 him	 daily	 lives	 in	 an	 accessible	 and	 agreeable	
way.	
The	 research	 is	 conducted	 in	 two	main	 phases,	 the	 first	 one	 is	 the	 commissioning	 of	 the	
robot,	 the	 second	 one,	 structured	 after	 the	 user	 test	 session,	 it	 consists	 in	 the	 direct	
involvement	 of	 the	 final	 user	 (museum	visitors)	 in	 the	 interaction	between	 the	 robot	 and	
visited	environment.	
4.	Preliminary	robot	setup	
The	 first	 phase	 provided	 the	 realization	 of	 the	 robotics	 prototype.	 The	 prototype	 classes	








substituted	 in	 the	museum	 visitors	 relation,	 rather	 the	 importance	 of	 the	museum	 guide	
during	the	narrative	of	the	exposition	it	is	enriched	with	an	innovative	tool	able	to	increase	
its	 capability.	 One	 of	 the	 elements	which	 influence	 the	most	 on	 the	 visit,	when	 it	 is	 tour	
guided,	 is,	 in	fact,	the	relation	insured	between	visitors	and	museum	guide	and	supply	this	
figure	with	 a	higher	degree	of	 attractiveness	will	 improve	 the	experience	of	 the	 visit.	 The	
tool	 through	 the	museum	 guide	 interacts	 with	 the	 robot	 is	 a	 g.u.i.	 developed	 for	 tablets	
(Loppini	et	al.,	2012	),	this	interactive	media	is	designed	to	facilitate	the	robot	control	tasks.	
Successively	 the	 images	 taken	 by	 the	 robot	 are	 transmitted	 on	 a	 shared	 screen	 where	
visitors	can	digitally	visit	 the	fragile	areas	of	 the	museum	where	the	robot	 is	 located.	As	 it	
has	been	said	before,	one	of	the	purposes	of	the	contemporary	museum	is	to	attract	visitors	
to	the	museum	a	to	provide	them	with	an	experience	that	goes	beyond	the	narrative	of	the	
exhibits,	 but	 that	 is	more	 interactive	 and	 exciting.	 For	 this	 reason,	 although	 telepresence	
robot	technology	is	usually	used	for	the	remote	connections	of	large	distances,	in	this	phase	
of	 the	 research	 telepresence	 robot	 is	 used	 inside	 the	museum,	 because	 very	 flexible	 and	





The	 first	phase	of	 the	project	concluded	with	a	series	of	 test	conducted	with	 the	scope	of	
evaluating	 general	 appreciation	 of	 the	 experience,	 quality	 of	 the	 narrative	 and	 perceived	






























Designers	 and	 App	 developers	 have	 realized	 the	 structure	 of	 the	 gaming	 app.	 For	 the	
structure	 of	 the	 app	means	 the	 basic	 pattern	 of	 the	 layout	 of	 the	 game	 structure.	 In	 this	






a	 dedicated	 high	 school	 area	 for	 conduct	 a	 multimedia	 research	 containing	 several	
workstations	with	personal	computers,	internet	connection,	and	other	tools.	The	first	day	of	











three	subsequent	meetings	were	held	 instead	 in	the	high	school	media	 lab.	This	workshop	
phase	provides	the	creation	of	three	groups	of	work.	The	groups	have	been	maintained	until	
the	 end	 of	 the	 project,	 and	 to	 each	 one	 were	 assigned	 a	 category	 of	 objects	 to	 analyze	
(objects	of	daily	life,	the	courtyard-style	and	personal	care	products).	The	assignment	phase	
was	 randomized,	 but	 students	 preferences	 composed	 the	 groups,	 formed	 of	 an	 equal	
number	 of	 people.	 Dividing	 the	 application	 of	 the	 game	 into	 steps,	 each	 of	 them	 was	
analyzed	with	methodologies	concerning	the	collaborative	design	asking	to	students	advice	
how	to	improve	it.	The	phases	were	treated	with	the	students	were	the	following:	
Interactions	with	 the	 game:	 in	 this	 phase,	 it	 has	 been	 taking	 care	 of	 the	 co-design	 of	 the	
interactions,	these	interactions	are	present	in	the	game	when	the	user	has	to	find	out	what	
items	has	to	look	for,	and	when	he	receive	the	clues	to	find	them.	This	phase	was	structured	
through	 brainstorming,	 during	 which	 students	 were	 provided	 with	 suggestions	 and	 with	
which	they	then	developed	a	concept.	
Creation	 of	 narrative	 content:	 after	 a	 brief	 lesson	 of	 introduction	 about	 research	
methodology,	students	 investigate	the	content	concerning	to	their	class	of	objects,	for	this	
task	groups	were	supervised	by	the	museum	guide	who	provided	its	cultural	expertise.	The	












The	scope	of	 the	game	 is	 to	answer	 three	multiple-choice	questions	associated	with	 three	
different	 objects	 present	 in	 the	 fragile	 areas	 of	 the	 museum.	 Before	 to	 answer	 to	 the	
questions	 the	 player,	 after	 receiving	 a	 clue,	 have	 to	 drive	 the	 robot	 towards	 the	 selected	
object.	 In	 this	way	 through	 the	semi-regarding	drive	of	 the	 robot,	 the	visitor	will	have	 the	
capability	of	 interact	directly	with	the	robot	driving	it,	once	the	robot	will	be	moved	inside	
an	area,	 this	 area	 could	be	visited	with	 the	360°	degree	 camera	 settled	on	 the	 top	of	 the	




the	 game	 is	 complete	 the	 treasure	 hunt	 in	 the	 faster	 way	 possible,	 and	 for	 making	 the	
experience	more	social	 involving	the	final	score	 is	compared	to	everyone	played	the	game	





























































of	 the	whole	codesign	experience	has	been	compiled	at	 the	end	of	 the	workshop	session.	
Table	1	highlight	 that	user	preferred	 the	group	activities	and	 the	activities	 concerning	 the	
creativity,	while	the	activities	research	have	a	lower	value.		
Those	 results	are	useful	because	give	a	 summary	of	 the	general	degree	of	appreciation	of	
the	experience	and,	 further,	 they	provide	 feedbacks	on	the	preferences	of	 the	students	 in	
respect	of	the	activities	proposed.	This	feedback	will	be	used	again	in	the	future	if	there	will	
be	the	need	to	organize	another	activity	of	this	type.	
Finally	 thanks	 to	 this	 activity	 it	was	possible	 to	 implement	 the	 robot	 interactivity	 into	 the	



























and	 it	 has	 been	 synchronized	 with	 the	 cloud	 platform	 to	 enrol	 others	 visitors	 on	 the	
experimentation.	For	which	concern	the	design	performance	the	robot	reacts	in	a	right	way	











robotics	 integrated	with	 a	 direct	 involvement	 of	 the	 final	 user	makes	 the	project	 solution	
significantly	 more	 innovative	 and	 socially	 accepted	 (Nourbakhsh,	 2013).	 Robotics	 devices	
which	are	 slowly	entering	 in	 the	museum	market	 field	placing	 themselves	 always	more	 in	
competition	with	other	digital	 interactive	 forms	 	(Brynjolfsson	et	al.,	2012	 )	 .	Especially	 for	
which	 concern	 the	 remote	 visiting	museums	 use	 real	 or	 digital	 video	which	 allows	 to	 the	
visitor	to	enter	in	a	distant	environment.	If	compared	to	this	kind	of	solutions	the	project	did	
not	 show	 advantages	 regarding	 visit	 performances,	 video	 quality	 is	 comparable	 to	 the	
standard	of	the	market,	and	the	solution	rather	presents	advantages	regarding	flexibility	and	
interaction.	The	 intelligence	of	the	robot	which	allows	 it	 to	move	and	be	driven	 in	a	semi-
autonomously	way	by	the	visitor	offers	an	experience	more	empathetic	and	less	detached.	
In	fact	in	interactive	aspects	robot	takes	full	advantage	of	its	potentiality.	With	the	insertion	
of	 this	 kind	 of	 tool	 in	 the	 museum	 system,	 it	 would	 be	 possible	 experiment	 innovative	
categories	of	visiting,	the	job	of	the	museum	guide,	which	nowadays	is	living	a	severe	crisis,	
could	be	evolved	and	obtain	new	 skills,	 such	 as	digital	 storytelling.	 Therefore,	 despite	 the	
user	point	of	view	new	experience	of	the	visit	could	be	performed,	today	with	the	gaming,	
tomorrow	through	new	interactivity.	
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